ABSTRACT. The Fifth International Radiocarbon Intercomparison (VIRI) continues the tradition of the TIRI (third) and FIRI (fourth) intercomparisons (Scott 2003) and operates as an independent check on laboratory procedures in addition to any within-laboratory procedures for quality assurance. VIRI is a 4-yr project, with the first suite of samples (grain) ; and H, I: whalebone. Finally, sample G (human bone) was only for AMS laboratories. Some of the issues related to using bone in a laboratory intercomparison will be discussed.
INTRODUCTION
The Fifth International Radiocarbon Intercomparison (VIRI) has continued the tradition of the TIRI (third) and FIRI (fourth) intercomparisons (Scott 2003) as a 14 C community project, with samples provided by participants and a substantial participation rate. VIRI has been designed to address some of the criticisms of TIRI and FIRI while retaining some of their important features, namely, using natural samples and ensuring the anonymity of participating laboratories to prevent the creation of laboratory league tables. The particular changes in design are that VIRI is a 4-yr project, with the first suite of samples (grain) sent out in September 2004. Samples are being distributed regularly over the 4-yr period, with 3 or 4 samples being distributed in each of years 1 to 3, and finally, in year 4 a more general intercomparison is to be organized. Each year, a particular material is the focus of testing. Year 1 focused on grain, year 2 on bone, and year 3 will be wood, while the final intercomparison will include a variety of sample types and ages.
The grain samples used in Phase 1 comprised 2 modern samples (A and C), byproducts from the manufacture of malt whiskey (sample C was first used in the FIRI trial as samples G & J [consensus value 110.7 pMC]), and 2 archaeological samples of charred grain from Beth Saida and Tel Hadar (samples B and D). These samples had associated archaeological ages of 2800 BP and 2850-2900 BP, respectively.
A total of 70 laboratories, which are identified in Table 1 , reported results by the main deadline. A further small number of laboratories submitted results after the deadline but before the circulation of a preliminary report. As always, the actual number of results submitted was greater than the number of laboratories since several laboratories submitted results using several independent systems. As a consequence, more than 100 sets of results were returned. There were some differences in the format in which results were reported, and AMS laboratories in particular were able to submit replicate results (sometimes as many as 6) for individual samples. This paper summarizes the results obtained in Phase 1 and provides some further details on the Phase 2 samples distributed in December 2005. 
RESULTS
In the analyses reported here, the replicate results from individual laboratories have been included as though they were an independent set of results, an assumption that is not unreasonable. Table 1 lists the laboratories that took part in the study, while Table 2 presents the results as reported for samples A-D. An * indicates that a piece of information is missing. Table 3 lists the summary statistics for each sample (including the mean, median, standard deviation, minimum, and maximum), while Table 4 summarizes the results by laboratory type. Figures 1 and 2 show the distribution of results in the form of a boxplot including any outliers, which are identified. The boxplot shows the median and lower and upper 25th and 75th percentiles; any outliers are identified by *. The results are shown for the "matched" samples and then for each sample by laboratory type (Table 2 on pages 416-426).
Comments
Figure 1 allows comparison of the 2 pairs of samples (A and C and B and D 
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Northern Hemisphere. Similarly, a discernible difference can be seen in the age of samples B and D. Figure 2 allows the comparison of the results for the 3 laboratory types; it underlines the broad agreement in the results, but also highlights the more extreme outliers reported by LSC laboratories and the much-reduced range of results reported by AMS laboratories. Thus, the preliminary results show there is broad agreement across all laboratories, but there is clearly considerable scatter in the results when outliers are included (they correspond to approximately 10-15% of the full set of results, but are reported by only a small number of the laboratories).
Sample A is a new barley mash sample that was collected in 2001, while sample C was used in the FIRI trial as samples G & J (consensus value 110.7 pMC) and was collected in 1998. Thus, the overall result (median) of 110.6 is very close to the previously published FIRI consensus value. The ranges of the results for samples A and C are 21 and 16 pMC, respectively, while for B and D the ranges are both approximately 1500 yr; however, the interquartile ranges are much narrower at only 1 pMC and 90 yr, respectively. There is a very strong and compelling argument for the removal of these outliers for later analyses.
From Table 4 , it is notable that the interquartile range (IQR) (Q 3 -Q 1 ) is much narrower than the full range, which is again dominated by outliers. The standard deviation and mean are summary statistics that are relatively sensitive to outlying values, so the table also includes the median and IQR, which are relatively robust. The difference between the mean and median highlights the effect of the outliers. 
CONSENSUS VALUES
As in previous studies, consensus values for the 4 samples have been calculated following the procedure in Scott (2003) . Most importantly, individual results are excluded from the final calculation based on 2 criteria (their absolute value and size of quoted error). The final results are then calculated as a weighted average of the remaining results, and these are reported in Table 5 .
Sample C has the same consensus value as originally reported (Scott 2003) , while sample B has a consensus value within 20 yr of the expected archaeological age. However, the consensus value for sample D falls just outside the expected archaeological age.
PHASE 2
Phase 2 focuses on bone, and because of the difficulty in obtaining bone in sufficient quantity, one sample was distributed to AMS laboratories only. For radiometric laboratories, we have distributed samples ranging from 60-100 g. The limiting factor for bone samples, especially for radiometric laboratories, is both the quantity and quality of material required. The samples were dispatched in December 2005 and results should be returned by June 2006. A smaller number of laboratories accepted the bone samples, since for some laboratories such material is not routinely dated. This phase of VIRI will provide information on the different pretreatment procedures used in dating bone and of their contribution to variation in the results. The samples span an age range of <500 yr to close to background and are described below. This sample was provided by Ganna Zaitseva of the Institute of History of Material Culture, St. Petersburg, and is from an archaeological investigation in Siberia at one of the Scythian burial sites; 0.34 g of collagen was recovered from 1.67 g of bone. The % carbon of this sample was 30.3%.
Sample G: Human Bone
This is a sample from a young female buried with a neonate in a waterlogged dendrodated coffin and was provided by Alex Bayliss of English Heritage. This sample was sent to AMS laboratories only. This whale bone is from the cranium of a whale, species not determined. It was found in August 1997 on Svalbard. This sample was provided by Steinar Gulliksen of the National Dating Laboratory, Trondheim.
CONCLUSIONS
The preliminary analysis of results from Phase 1 of VIRI has highlighted again the general and broad agreement among laboratories, but underlines the persistent problem with outlying data values from a relatively small number of laboratories. As mentioned earlier, no corrections have been made to the results (e.g. where a fractionation correction has not been applied), nor have we so far, as in the past, explored the source of variation and outlying values.
The demographic shift to more AMS and fewer radiometric laboratories is apparent from the list of participating laboratories. Overall, numbers of participating laboratories are slightly lower than in FIRI, but still represent a very healthy participation rate.
Phase 2 represents a more challenging material, and indeed because of size constraints implicit in acquiring the material, laboratories have received typical (perhaps non-optimal) sample sizes. Pretreatment method will also become a greater issue in understanding the variation in reported results. We have asked for additional (where possible) analyses, including some stable isotope analyses. Preliminary analyses of the Phase 2 results are expected to be completed by the end of 2006, and Phase 3 will then begin in January 2007. 
